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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
equalizing amplifier which equalizes the optical levels of 
plural wavelength components and makes the light 
output levels constant at the time of amplifying 
wavelength multiplexed light. 

SOLUTION: A variable light attenuator 1 1 attenuates the 
wavelength multiplexed light according to the control of 
an AGBC circuit 12. A rare earth doped fiber 21 is 
excited by the exciting light formed by a light source 26 
and amplifies the wavelength multiplexed light outputted 
from the variable light attenuator 11. An ALC circuit 25 
controls the light source 26 in such a manner that the 
average light level of the wavelength multiplexed light 
outputted from the rare earth doped fiber 21 is made 
constant. A wavelength multiplexig coupler 27 fetches 
the light of the specific two wavelengths from the 
wavelength multiplexed light amplified by the rare earth 
doped fiber 21. An AGBC circuit 12 controls the 
attenuation quantity of the variable light attenuator 1 1 in 

such a manner that the light levels of the two wavelengths coincide with each other. 
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1f3«Ma>/^v^/^--t»ttr*Zfcl=J:oT*»7 2 
©BS*/<7— *M»MI=«a"*-*o t^7>^8 2fc<): 
tf/W— h9>5?X* 8 3<D«Mltt. ALCElBlciait 
btv^^^<T>^3 2fcj:t//< 1 7— h7>vX^ 3 3 ^ 

LxtstmLt-totmcT'&Zo *^<*^-if s 414* 

BQlcfciNTIi. afe3S7 2ic4g^-r^ 0 
[00 5 1] *K7>?8 2I*. 37 -r— K/<v£*T?fc 

y. siEAA*Ta>«tt^»»mEEic-»-r«ffli3««i 

**t&o *£*>*>. ALC08I4. BS*©*/*? — tr 
-£lc«oJ:5I^S<*:U— if 8 4 (3fe»7 2) ©U* 

[0 0 5 2] B1 114. *4(Dffl«a>**<bJai8»<D« 

oa)^Ricpr^*^ssi 1 *ttitfc««-c*y. *m 
m&a oicfe^T*±aK-^7T-</<2 1 

>X$9ffiJ (AGBC: Automatic Gain Balance Control) $ 
fTlX RTKafeXSMl 1 Cfclz*y 
ea)3tm*-S©Jeai (ALC: Automatic Level Control) 

[0053] *«*s»8oicA*-r*a«^a3fei4, * 

-?77^A2 1 A>t>a^**i^>36S^M3fe(4. pIS* 
3£SS§1 1 iz^btt^tttl^. *©-»3^»tt*^ 
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Lfc*£g&ymu KhV^n—vz sts&rfz 9A<* 

*vf,ro3fe$^H^S§Hi#l=S^LT AG B C@i8l 
[0 0 5 4] AG B CESS 1 21*. 0 6 (-5* Ltzm^LV 

[0 0 5 5] AGBCBSl 21*. * h^-f^t— K2 8 

j3«tt;2 9 (-.toTfeaiSFtv-sjfeu^uA^s^iz-ife-r 

Z<}i5\zftM2 6$:MmirZ> 0 -f&fr*,. AGBC0E& 
121*. t±IK-?77-f/<2 1 A^tu*)**!*^ 

A<-SrT -5 «fc 5 lc3tlS2 6 A<±JSf ■SHiie&aj&A'?- 

iro3feffla£i&gi~*}l,-ctHb-r<5. 

[0 0 5 6] ifcmm&B OI=fc^Tl?-fbJgig**tfcjKg 
£M5fcl±. RTS3t3aSSSl 1 l-,fcoTfiJr3£a>U'<;UcM 

05-8PI*. K&ilZr^Q MZ&-3X#®.Z*l. 
*- K9 2l=J:oT«ftflH»I=***#L*. A L CESS 
2 5 1*. D5lr^Lfcmfi£T-fe-i>o fcf£L. /<r>—b3 
>S?X*4 5lcj;y. oT^3fe^#1 l£KB&-f£. 
[OO 5 7] 0121*. % 5 a>ffi*$<D3feS?<bii*gS§<Bf» 

fiesr-fcs., m5ro&i$(D5fcsifl:iii|gsgi*. $4 0)gg 

©3fc§?<bit<ig§l0>&S:lc0 7 l=S-r*18fflfiS s o £161+ 

<03fen<bigiiss©«Rr=ia 9 i=st*««» 7 o £&i+ 

SSI1 1 £ffllvcALC$W£ffoTl'*.S<B-e.. pTS* 
J**#1 1 ©a*U^U*l5l?-Sl=«fc*t-5. COfc 

to. qTSEjfcsass 1 1 ro&K-ei*. a p cmwo>*i-$ff 

xl*<fc<. tt£££t;«l1BtfffilS<b$*i«. 
[005910141*. 17 ttlMltOJMMbttMUl <0<t 

«>3fe«P<bJiesiro«Si=*ii«ffl 1 o 0 £Sttfc«jS-e 

3tHtSfiP1 0 0I*. »±ih'-7"77'f/<1 0 1 

tb7J-^©lffll£ff 5. A L CESS 2 5 I*. 

lIK-^T-f/^ 0 1 ©tBTJU^UA*— SlcftSJ: 
5l-3fe3S1 0 2(Djfe/< r 7— £7-f — K/W-^fSWf £<, 
[0060] Sg7©8S«©3te«<b84SSI*. w^atM^ 
»1 1*JHlvcdi4l*l''<*ftlSHE--£l=Lfe1fcl=. * 
£l=5fei§i!SeiS1 0 0-etd-S3ttU73-S«lltai*ff-5o 

m7©js«<o*«ffl:i8«*(4. m* u"<;ua>Wffli*s« 

[0061] 01 5 I*. $8 ©8l«(D3fctf fb«*l»©« 

JOTCfct. S8©®a©3fe^bJ8"BS(*. l4®Si 



[0062] &jg*sasi 1 01*. 01 *.(*$> ss^m^ 

[0 0 6 3] *#dfcX$-*>:/^1 1 II*. t±gK- 

Tn«#LT*4veii£Jta4R:7<<JU* i 12-1-1 
1 2 - n ^iS-So -f 1 1 2 - 1 ~- 1 1 2 

-n^JiiaUfcjfel*. f^f^h^t-Kl 1 3- 
1 ~ 1 1 3-nlc*oT*ai=ffitSI*4x-5. S§MA 
GBC0g&l 1 41*. .bleats fcibjg 

[00 64] KSS«AGBC0K1 1 41*. ch1~ 

Isil L r i>fti^ -v jM/£ tb^-c u*;ua<*# < 
fc*. LfcA<-3T. aSttmt«tt2U *U"<JUflt-t 

©attj: y t**k^Y^««uu-r«c y . m 
&i-«#£f£i3ILTU£^**;u£&as-c*£-5. 0i 6 

T*l±. c h 2~o h 4l=fcLNr«-^A<te3l**l, ch1 

ir fc ^ r l*<I-^A<i£i!l £ *tr l-> ft Uttffi u r a . 

[0 0 6 5] ttlfcLfc&ifigSiSSCD&U^U*. Tfrh* 
-<*— K1 13-1-1 1 3-nicj;o-rfetb*n. & 

IMAGBCgllSl 1 4l-ffiSl*n-5o fLT. j£g 
SS?AGBC0B1 1 41*. «-?-V*JUG>ftU'<JU£H 

ttt *tttw* - 1 1= J: o-c*«i=«*^iEai**ir ^ 

[0066] ;frggS?AGBC|s]8l 1 41*. ch2~ 

( c h 2) S$t;jRfiS ! «<0«tli3fefeJ:T/St,afi©ft 
L>^-V*^U (oh 4) £#fr&g«lS&05&ai5t£g$?-f 
*. -t LT. Z^ie,OT3tU'<;uA<-Si-r-S.<t5l=3fc3l2 

6$w®-r€>. 

[0 0 6 7] *gS«AGBC0»1 1 4 I*. 0 6 
tAGBC SS&d-tS&O) jKSS»?ag6$#*0 Lf=«ricT* 

-<0<t5l=. ms(D3tl|{blgilSSI=«t*vl*. i* 

lc*l|{b«Sfe£fT5ci:A<-C*. ^-<03tl?fc*Sg 
A<S<ft-5<. 

[0 0 6 8] ftfc. 01 5IZfcL^I±. j6SS«AGB 

fcA<. a?fiS»?AGBC0Bsfflt%rprffijfe«siss©i 
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[00693 hi 7i*. m9o>nmo>ftmtmms<Dm 

jtlt^^o »9<0ffi«(D5fctS<bifffiSI*. msos^ 

[0 0 7 0] JMtMlfln 2 0 I*. S»lz»LTHlM::ii 
«»ttO)Jl«:**»a)»±«K-^T-f/<*W+. * 

[007 1]«±SK-^7^12 1 X 122, 1 
2 31*. -tJi-Ftu fe&JLtf* AI-P-EDF. AI-Si-EDF . 
A I -Ge-S i -EUm<D ? t << / <t? fc y . * *t €*i*J*#<7> Sfi 

£ 0 Al-Si 3Rx;ue^AK— ^7r-f/«Da«WttI*H 
2lz^L-CL>*„ AI-Ge-Si^xjUtf^A K-?77-f/< 

[0 0 7 2]»±aK-?77^12 1, 122. 1 
2 3(*. ttMI-«»S*lTl**. &S1 2 4. 1 2 5. 
12 61*. f*vf<lCPU«»[Hl8l 2 7 04IIWC«0 
t*±)IK-777^1 2 1, 1 2 2. 1 2 3ICML 

[0 0 7 3] CPUffiWslBl 2 7[*. 7frh$r-f3j-— K 
113-1-11 3-nlCj:oT^ai**t^«-^-V^;U 
<DafeU^H^S^t^T5tai1 2 4. 1 2 5. 1 2 6A<4 

[0 0 7 4] 01 81*. CPU$W(5]S&1 2 7<DU]fE£ 

ffiWtS^P-f^-hTfcio uu-Clt ch1~C 

h 1 oj&«a*«**i-c^*iLrttW*-*. 11 9 
I*. %4MBfln 2oa)iUM0)«lfT^tfc5o 

"CI*. i1 9lC^-r^^#^L*Jb^^P— tF-V— 
[0 0 7 5] Xf7?8 1 "CI*. *hy-f*— Kl 1 3 

-i-i 1 3-1 oiz^^reitti^+ifc^^-v^^a)^ 

(RAM) lC*«at?. 

[0 0 7 6] xf7^S2-eii, 8HBLfc*u^U3&<ra 
fit£@x.Ti><5>* hy-r*— K (c h i - c h sfecfci/ 
c h 7~c h i oicfcNS-f hy-r*— K) cd5*»-c 
S*»fi*<fii^**;u (chi) iz»j6-r**nf-f 
*-Kfc*tf»*i«*#*l^**;u (c h 1 o) lc» 

*/u (ch 1) ©*/W-*Ps <tL. St»ftA<fil* 
^^*iU (c h 1 O) (DOt/iV— £Pl <b"T^o 
[0 0 7 7] Xt^^S3-CI±, ttdlLfc*^^* 

K) $«^-r^>o CCDSfc/^-^Pmax tt4. Xf!i 



^s4icfcL>rf*. ps tp\ ta>M^VMk^n^<. /J* 

£l^£Pmin£|fc£-r£> 0 ddTI*. chlO^U^ 
jl/A<ch1 OOOafeU^^UJ: y*/h*l^<0"C. Ps = Pmi 

n <t-r* 0 

[O O 7 8] X-x^^S 5TI*. Ps /Pmin . P I / 
Pmin . fe«ktfPmax /Prain £«fcBL. -t*i&(Dltai 

«tiza£or*a[ 124-126 *mi-r«fctM>ifNiie 
b 2 o i=*-rMfMm«M7— & n y w*\ 

[0 0 7 9] W»««»»-r— ^H*. Ps /Pmin 
fit. PI /Pmin fit. Pmax / Pminfillz^f Lt . 
-f4l5t^1 2 4. 1 2 5. 1 2 Gtf±f$rt-Z>M1&3tO)% 

[0 0 8 0] Xf7?S6Tlt «»flHB«W*T— 

3b^iaytibLfc3oa)flt*^*t^D/A^8iLr3fcS 

1 2 4-1 2 6lZ»L"Cd3^)-r^o #«*MM 20I*. 

leifecpuMMBi 2 7a)Bffrcj:y % 3fc*i 2 
4-1 2 6^UA a r«Bfiafca>aifc/< i 7— a* 

<-r£„ fit, junto 1 2 o*&ai»**i«3S« 

fi&l*. rTK%B»1 10)««B*«l»r*C4:lCcfe 
[00 8 1] ±E*l6»llf=tel^TI*. 26S£S±>:7^ 

[0 0 8 2] ±ESiJfi^ffiict5^ri±. S-^Y* 

B6i^^-rAGBciHi!»izfci>T. s^mff^sicia 
s-r^ctiZcfcoT. fe^LNi*. i-^T^yomm&z 

[0 0 8 3] 

[HECD^H] *«W0)3fe«ft»itBSI±. &:S£fi5fc£ 

[0 0 8 4] sFftffl*u-<;u*-Sa)tticflioaMti % 

S*«lt9-r*»a-e±IB 2 oa>«Mga> 5 1 o£^J6 
■T*«*"C*y. W^3tMSSlcJ:^5feMau^;UO;« 
*<S#ttl*/h*l* (fc^lM*. (BT?. «f|«W 

[HiS<Z)BS»«:BiW] 

[01] (a) fccfctffc) I*. *«^a>3fc«<bJ8ffl*<D» 
[0 2] #±BK-^^r-f/<*it*Bfl>«»a)a*W 



(9) 



«BB¥9-2 115 0 7 



[0 3] 58g#gt<BS;i:£lft©l-r-5!l-efc£o 

[14] mi ommoiftmtmts&omf&m-c&z. 
msi alc (fttii niKrom^^^-r 
0-efc-5>, 

[@6] agcc (mm'^is^wm ^omf&m^ 
[0 8] agc msrofiUS^^'TS 

[0 9] m3CD^filro3t^^iii!SS<D«jSiaT'fe-5. 
[110] apc (BS%-2Mf» BBaMRJftft&ii 

■ri-efc-s. 

[Hi] ^4©^©5feii<bit*gig<Dm0-efc«.o 

[012] m5O)®«<Djtel|^ig'ISg©«fifc0T-fc-i). 

[013] m6O)^a)3teSi'ftigi|@ga)«ijS0-cfc-5„ 
[014] m7©ffi«©3tH-(kii<l@lirom0T?fc^» 
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[015] m so>m&o)ftmitm<i&m(Dmi£\8X'&z<, 

[01 6] *U"<JH=«toT*#SW3Jg^S^-r-5i!lf^ 

^iftBj-ri,0-ej95, o 

[017] msrosifii©3tii^igiisisfl>«)a0t?fc-s.. 
[018] cpuWBKroiijff^iftB^-r^^p— ^-v 

[01 9] ta*jftis'<)i'<Dm$iji-fmx'foz>. 
[020] «nffliifffi*&sftT-^Ko«fi6^^*-r0-e& 

[021] jKg^ae^i-fci+s^st^u^^ios 
«£^-f0-e&s. 

[^ORM] 

Is 6 plSEjfcMgSS 

2, 4 %?7-<'lXk1&U 

3. 5 3t3S 
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[018] 




CPU#|«P0«h/>f&#«iitBflT*7a 




PD1l3-1~113-n A/D$ RAM i^'/kfc. 








PD*fcJbfil«fcHte^±<a<a'£'^ftfei£:g©PD(PD . ) ggS-g©PD(PD , ) 
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j PDfetBfi^S^Offi^^^PDCPDiBax) **J^L. COltt- «rP... 



P, , Pi oH'h^^P... it*. 
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